I . * (12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
5 July 2001 (05.07.2001) 




(10) International Publication Number 

PCT WO 01/048619 A3 



(51) International Patent Classification 7 : G06F 13/16, 9/38 

(21) International Application Number: PCT/US0G/42663 

(22) International Filing Date: 6 December 2000 (06. 12.2000) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

09/473,1 12 28 December 1999 (28.12.1999) US 

(63) Related by continuation (CON) or continuation-in-part 
(CIP) to earlier application: 

US 09/473,1 12 (CON) 

Filed on 28 December 1999 (28.12.1999) 

(71) Applicant (for all designated States except US): INTEL 
CORPORATION [US/US]; 2200 Mission College Boule- 
vard, Santa Clara, CA 95052 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): WOLRICH, 
Gilbert [US/US]; 4 Cider Mill Road, Framingham, 



MA 01701 (US). BERNSTEIN, Debra [US/US]; 443 
Peakham Road, Sudbury, MA 01776 (US). ADILETTA, 
Matthew, J. [US/US]; 20 Monticello Drive, Worcester, 
MA 01603 (US). WHEELER, William [US/US]; 9 
Darlene Drive, Southborough, MA 01772 (US). 

(74) Agent: HARRIS, Scott, C; Fish & Richardson P.C., Suite 
500, 4350 La Jolla Village Drive, San Diego, CA 92122 
(US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
ITU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

[Continued on next page J 



(54) Title: DISTRIBUTED MEMORY CONTROL AND BANDWIDTH OPTIMIZATION 



< 

00 
rf 
o 



O 



PCI BUS 



/4 



$ DRAM, 
16a 



$ A. AM, Ifib 



f> (ashRom 



I* 



y 



pci Bus Lvrr. 

sod CSRj 



Memory Uoit 

RxurPCVAMBA 



SRAM Unit 

FWAMflA ^JCi 



/ 



3o 



PROCESSOR 
Core, 20 




22 



X 




i 


10/lOOBastT 




GijaBit 


Octal MAC 




Ethernet 


/ 




/ 


,3a 







(57) Abstract: A controller for a random access memory has control logic, including an arbiter that detects a status of outstanding 
memory references. The controller selects a memory reference from one of a plurality queues of memory references. The control 
logic is responsive to a memory reference chaining bit that when set allows for special handling of contiguous memory references. 
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